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Abstract

Based on the automatic weather station data and radar data from 2006 to 2019 in Qiannan Pre-
fecture of Guizhou Province, this paper analyzes the time characteristics of short-term heavy pre-
cipitation in Qiannan Prefecture and discusses the monitoring radar warning index of short-term
heavy precipitation in Qiannan Prefecture on the basis of radar characteristics during heavy pre-
cipitation weather process. The results show that: 1) In recent 14 years, the frequency of short-term
heavy precipitation is increasing. The frequency of short-term heavy precipitation in Qiannan
Prefecture is mainly concentrated in April to September, accounting for 99.81% of the total num-
ber of short-term heavy precipitation in the whole year; 2) The most frequent season of
short-term heavy precipitation in Qiannan Prefecture is summer, and most of the short-term
heavy precipitation occurs at night; 3) The radar echo of short-term heavy rainfall in Qiannan
Prefecture can be roughly divided into three types: moving in type, merging and strengthening
type and local development type; 4) When the short-term heavy rainfall occurs in Qiannan Pre-
fecture, the echo intensity is 40~45 dBz, the echo top height is 9~14 km, and the vertical liquid
water content is about 20 kg-m-2. One hour before the beginning of heavy rainfall, there is a tran-
sition from low in the vertical direction of the vertical wind profile to the southwest wind, accom-
panied by the increase of wind speed.
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3. ESRa M Fa R SR BEKYFIE D A
3.1. FaRtSapEK BV EEBR T LAFAE 53 4

JEIE X 2006~2019 FEES A M RIS 8 B KRB G T Rk T Fn (1] 1), BSREMNAEIX 14 1A B I
SR F% K 532 YR, 1T 14 SRR 5 B K R BUS AR 2 A, RSP JE I g PR KRB 38 IR, SRR
0 R K IR U Z (B H B 2016 4E 5 2019 ., A JE I 58 B K B UR /IME HH BLAE 2011 4F, 35 BE M A8 5 /K IR
BAERRFP SRR K. HE 1 W51, 2006~2019 4E[A], B4R M &N 40 46 I 5 B 7K e R /N [ K B
BHILE 5~8 H, /MR IEEILE 2015 425 B 20 H 03 i, %0 %5 K /N K B 148.0 mm; R
KA HILTE 2014 426 H 4 H 05 B, 1ZE ZIBE/KE N 121.4 mm; /s ME HBLAE 2011 465 H 22 H 00
B, AT ZIREKEN 41.7 mm,
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Figure 1. Interannual variation of the number of short-term heavy precipitation in

Qiannan Prefecture from 2006 to 2019
[ 1. 2006~2019 FEA RN ABATSREAOR BEEFRT 1L

2006

Table 1. The occurrence of the maximum hourly precipitation during the short-term heavy precipitation in Qiannan Prefec-
ture from 2006 to 2019
= 1. 2006~2019 S 2 M G AT SRR KT IR/ AN BT fEK 2 HIVER

A4y I K/ B K e /mm HIE H AR %1
2006 80.2 6 H 12 H 23 i
2007 89.7 6 H 3 H 04t
2008 74.2 5H 4 H 02t
2009 55.8 6 /38 H 18 it
2010 59.4 6 H 23 H 21k
2011 41.7 5 H 22 H 00 i
2012 425 7 H 23 H 15kf
2013 65.8 8 H2H 16 i
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Continued
2014 121.4 6 /3 4 H 05 i
2015 148.0 5 f 20 H 03 i}
2016 92.3 6 47 H 218
2017 79.4 6 22 H 19 i}
2018 77.6 8 H 12 H 22 if
2019 102.3 6 H 29 H 01 i

3.2. FERTIEBEKEIA . FENEWFHES

2006~2019 F 25 R M & H KIS s FE K BB AP RE DA S Pl S EE 2R, e 2, ESw p AT 5
IKRE F B TRFEN 4~9 H, AR 58 B K R HUET) 99.81%, 6 I 5 [ /K I E th I8 22 (1)
6 Hfy, DieEfn oK Bk g 135 IR, A AR sEpE Kk E 9.64 ¥k, A4 25.33%, 7 A4
R, PIrE sy sa K BB 115 I H PR B K IR B 8.21 ik, A4 21.58%; M 9 H
UrIFas, JE 5 K B TR AE KRS, J I 5 /K BATRAUR 7.5%; 3 A 5 B K RSP 46, 3
AU A4 0.19%; TERFAEN 4 A TGN M, (R 5t 3 E w7 HhIX & pesemn, H Bt
ISR P A IR ECA 42 IR, PIHEI SRR IR EGES] T 3.0 Ik, (HA4ER) 7.88%, 5 AMEmETE K, A Rit
A SRR IR BON 99 IR, AP SR BE AR ECN 7.07 IR, (H4AER 18.57%, 6 AiARIEE, 7 H. 8
AR KB Z . WNET EaiikE, i 14 F R MNEZEEG~S H). BZE(6~8 H). #ZFEO~11 A)
ST H I B e B K R0 S Dl 142 UK 351 YK 40 IR, 43 ) ok A BRI R A K LT 26.64% - 65.85%
7.50%, %ZE(12 H 2R 2 A)J LTI 5B K RS B RFKR IR R m =N EZE, &
BN, KERD, ZFRIVERNE.

Table 2. The cumulative number of monthly short-term heavy precipitation, the monthly average number and the proportion
of each month in Qiannan Prefecture from 2006 to 2019

F< 2. 2006~2019 2 & AR 8K RIDRE,. A EEDREUARER b2

Hir ESIRVS (N PEIEIX A4 AR 9%
14 0 0.00 0.00
2H 0 0.00 0.00
3H 1 0.07 0.19
47 42 3.00 7.88
5H 99 7.07 1857
6 H 135 9.64 25.33
7H 115 8.21 21.58
8 A 101 7.21 18.95
9AH 40 2.86 7.50
10 7 0 0.00 0.00
1A 0 0.00 0.00
124 0 0.00 0.00
Ena 533 38.07

DOI: 10.12677/ccrl.2021.104044 383 SR AR


https://doi.org/10.12677/ccrl.2021.104044

B 5

3.3. FaRsapEK Y B IS AE S 4

s 2 firzs Sy 2006~2019 425 5 N LI 3 K HAR AT o AR AE, L 2 23 Fr T AR, I 14 4
SR 24 B N (14 I 5 A K RS H AR RRE O I, 22 Y 2k H 07 B B L BedE b, L2 00 I
204 W B NS, J B 5m BEAKATR 3513k 31 100 YR AL, 1z R BE AR A 19.00%~24.00%; 5 i 5 f4
KA HBAE 03 I, %0 ZI 6 i 5 Bk ARVGE 127 K, HBUIZE N 24.00%. 1 —KH 08 BF % 20 Hf
A2 B T M A B e B K R A I AR B /D B B, 2T ] B % ) 220 8 B i B AR AR AN AN 2 79 IR, HR BB
4bF 8.00%~14.00%2 ], FHIEASHER I, B4 5 N AE IS 550 8K R 22 H tH BRAE A I), 3l ) 43 A REAE 5 5
M X 25 5 AR BRI R SR AR — B
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Figure 2. Diurnal changes in the frequency of short-term heavy precipitation in Qiannan
Prefecture from 2006 to 2019

[& 2. 2006~2019 FEEA RGN FEATSEFEK SR HEE 1L

4. Y RE BRIk B IA BR FHE KX g e 4R
4.1, BB AB ST

HIH 2006~2019 FEEG R R AT i, ARSI 3 B KIS Bt 81588 [ MBS, s Rl A N 2
B RN R R R BOR B TIRE MR B IR G = 1. 1 IREEm 7 T 7y 3 Fh3e . 1) A, R
N B 3 R B K (TR B 22 51 RN, VDA, W] IE I R K 2) S IF R,
ESUWSP S Y VNG SE PN 200 IR P2 = h=y - 2 L A EIV E5F: 81 RS N TV SNTHEAE oi=w) /1 PR EIF
FERR, HAFMR AR, FRRRFSEm K 3) At R, RN R A st = 4], b
RODR [0 95 £ R IS 18] 997 KON BROAR [B198,  [B1B R et FE bR, — AR PRV Rl /N HLAF SR (R R, (H SR AR
HutEBE

42. RHRRFMEERSSKEFEDH

Bk S F R 0 B AR ARAE 5 WA B RO AR DR, B S IE T I TR AR AR, AT
2006~2019 4 I i B K T 4 22 R AR T AR HR B F R AUE IR 2B SR 2R IR TR BE AR AN . E SRR KT AR BRI B
B, ORI T IMEHE 35 dBz Fe A7 ; Bl 5 AR (19 1 0 R o B2 7K R AR IR PR TR B P S i 6 IR 7 4
£ 45~50 dBz . [f]; {ERIN MK KA S, SREEIZR#TR/N A 35 dBz LA T {ESRFE/AKFFUETT, S ZH+
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SR, HERAF] 45 dBz LA by SRBEAKRARS, SO AR R BRI A S AR — BRI KCE b 4]
PR PN B, A TR A ARl B K B P R

B RARAK S = VIL BT BEK 2 A TE i e I X 3802 B 9 Vs /K S, T T3
35 KR AR B R GR (9]0 AT NS 3 B /K Al HE B2 5 o 43 BT 2006~2019 424 g 47 Ff it Bae /K 3 e o
e RRUEAK S & VIL FFHERT A1, 4 B 3R 08K, P35 VIL EI4ERFAE 20 kg-m™%; 24 H B J i
SRR A VK R AR, S VIL ATk E) 32 kgrm 2 LA b, VILAH 20 kg-m ™2 ] 1 g /I K B 04 ]
E5%.

4.3. B TRENEE R EBRRFHES T

[0 35 7 i SRR /K R 2 R SR AT I, A B K AR RRR TR — 4R R 9~14 km, I
2 SRR KR TR, [ R R R (R A T 5 R 2 R R AR S A UM O, L TR
SFPRF ¥ T A0 R B 7K R A1)

ARG 50T T RS LR , 76 VWP [E] L (I, B 0 R K PO 0T 76 IR0 FEE S [ 2 ARG
TEBR MK TFAGTT . 2 0 RGHE R B A, 30 R /K o PR 2 P 45 76 1 A5 % R (2 B A7)
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